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Edited by Judit Ova´diAbstract The BLAST search for amylosucrases has yielded
several gene sequences of putative amylosucrases, however, with
various questionable annotations. The putative encoded proteins
share 32–48% identity with Neisseria polysaccharea amylosucr-
ase (AS) and contain several amino acid residues proposed to be
involved in AS speciﬁcity. First, the B-domains of the putative
proteins and AS are highly similar. In addition, they also reveal
additional residues between putative b-strand 7 and a-helix 7
which could correspond to the AS B 0-domain, which turns the ac-
tive site into a deep pocket. Finally, conserved Asp and Arg res-
idues could form a salt bridge similar to that found in AS, which
is responsible for the glucosyl unit transfer speciﬁcity. Among
these found genes, locus NP_294657.1 (dras) identiﬁed in the
Deinococcus radiodurans genome was initially annotated as an
a-amylase encoding gene. The putative encoded protein (DRAS)
shares 42% identity with N. polysaccharea AS. To investigate
the activity of this protein, gene NP_294657.1 was cloned and
expressed in Escherichia coli. When acting on sucrose, the pure
recombinant enzyme was shown to catalyse insoluble amylose
polymer synthesis accompanied by side-reactions (sucrose hydro-
lysis, sucrose isomer and soluble maltooligosaccharide forma-
tion). Kinetic analyses further showed that DRAS follows a
non-Michaelian behaviour toward sucrose substrate and is acti-
vated by glycogen, as is AS. This demonstrates that gene
NP_294657.1 encodes an amylosucrase.
 2005 Federation of European Biochemical Societies. Published
by Elsevier B.V. All rights reserved.
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Glycogen1. Introduction
Amylosucrase (AS, EC 2.4.1.4) is a transglucosidase, which
catalyses the synthesis of an insoluble a-1,4-glucan and the con-
comitant release of fructose from sucrose [1,2]. Contrary to gly-
cogen or starch synthases that also synthesise a-1,4-glucosyl
linkages, AS does not require any expensive activated sugar like
ADP- or UDP-glucose [3,4] for polymer synthesis. For this rea-
son, it is of great industrial relevance. Up to now, only oneAbbreviations: AS, amylosucrase from Neisseria polysaccharea; DRAS,
amylosucrase from Deinococcus radiodurans; DP, degree of polymer-
isation; HPAEC, high performance anion exchange chromatography
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doi:10.1016/j.febslet.2004.12.097amylosucrase encoding gene, that from Neisseria polysacch-
area, has been cloned, sequenced and expressed in Escherichia
coli [5]. The native enzyme and a number of mutants have been
puriﬁed to homogeneity and characterised [6–8]. In parallel,
several three-dimensional structures have been solved, includ-
ing complexes with diﬀerent substrates [9–12]. These studies re-
vealed that AS belongs to glycoside-hydrolase (GH) family 13
(the a-amylase family), and acts as a transglucosidase via an
a-retaining double displacement mechanism involving the for-
mation of a covalent glucosyl-enzyme intermediate [12]. AS
consists of 5 domains, three of which are characteristic of
GH family 13 enzymes, i.e. the (b/a)8-barrel folded catalytic
A-domain, the B-domain between b-strand 3 and a-helix 3
and the C-terminal greek-key b-sheet domain. Two other do-
mains are speciﬁc for AS: the B 0-domain between b-strand 7
and a-helix 7 and the a-helical N-terminal domain. Structural
analyses combined with site-directed mutagenesis further
showed that AS active site topology is responsible for its unu-
sual speciﬁcity. Instead of a large groove generally found in
a-amylases, the AS active site resembles a cavity deﬁned by
the presence of both B and B 0-domains and closed at the bot-
tom by the presence of a salt bridge formed by Asp144 and
Arg509 responsible for the glucosyl unit transfer speciﬁcity of
AS [7,10]. Polymerase activity is promoted by two maltooligo-
saccharide binding sites, the acceptor binding site OB1 located
in the active site pocket and a secondary site OB2 on the sur-
face, deﬁned by many amino acids of the B 0-domain [8,11].
All these structural features were suggested to be determinants
of AS speciﬁcity. However, the lack of amylosucrase sequences
did not permit the generalisation of these ﬁndings in order to
propose a signature sequence of amylosucrase speciﬁcity.
Since its discovery, in cultures of Neisseria perﬂava [13],
amylosucrase activity has been found in several other Neis-
seriae [14–16], but not in other microorganisms. However,
the increasing availability of genome sequences provides a
good source to ﬁnd new amylosucrases. When doing a gen-
ome blast, the amino acid sequences found to be at least
32% identical to that of AS were annotated as either a-amy-
lases, amylosucrases, or only hypothetical proteins [17]. In
this paper, the sequences obtained by this BLAST search
have been compared to the sequence of N. polysaccharea
AS. In parallel, the gene encoded by locus NP_294657.1
from the Deinococcus radiodurans genome [18], annotated
as encoding an a-amylase, has been cloned. The catalytic
properties of the encoded protein have been investigated to
check its speciﬁcity and acquire insight into signature se-
quences of amylosucrase activity.blished by Elsevier B.V. All rights reserved.
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2.1. Database search and sequence analysis
To identify novel amylosucrases, protein databases were searched
for other amylosucrases using the Entrez-Protein search system 1.
Also, a BLAST search 2 was performed on (un)ﬁnished microbial gen-
omes, using the protein sequence of N. polysaccharea AS (Accession
number AJ011781) as template. Nucleotide sequences were analysed
using Vector NTI, ClustalW, and SignalP software.
2.2. Bacterial strains, media and plasmids
Deinococcus radiodurans ATCC 13939 (American Type Culture Col-
lection) was grown at 30 C for 48 h in Nutrient Broth (5 g/l peptone,
3 g/l meat extract, 10 g/l glucose) at pH 6.8.
E. coliDH5a was grown on Luria Bertani (LB) medium. Selection of
clones including recombinant vector pGEM-T Easy (Promega) (used
for direct cloning of PCR products) was carried out on agar plates with
100 lg/ml ampicillin, 0.5 mM isopropyl-b-D-thiogalactopyranoside
(IPTG) and 40 lg/ml 5-bromo-4-chloro-3-indolyl-b-D-galactopyrano-
side (Xgal).
E. coli BL21 containing recombinant pGEX-6P-3 plasmid (Amer-
sham Biosciences) (used for expression of the fusion gst-dras gene)
was grown in 2XYT medium (16 g/l tryptone, 10 g/l yeast extract,
5 g/l NaCl), supplemented with 100 lg/ml ampicillin.
2.3. Nucleic acid isolation and puriﬁcation
E. coli plasmid isolation, D. radiodurans genomic DNA puriﬁcation
and PCR fragment (digested or not) extraction from gel were carried
out using the QIAprep spin Plasmid kit, the Blood and Cell Culture
DNA Maxi kit and QIAquick gel extraction kit (Qiagen), respectively.
Restriction endonucleases and DNA modifying enzymes were pur-
chased from New England Biolabs or Gibco BRL and used according
to the manufacturers recommendations.
2.4. Cloning of dras gene
Locus NP_294657.1 (dras) was ampliﬁed by PCR using genomic
DNA from D. radiodurans as template. The forward and reverse prim-
ers (synthesised by Isoprim, France) were designed to match the 5 0 and
3 0 ends of the dras gene. BamHI and NotI restriction sites (boldface)
were introduced in the forward and reverse primers, respectively, to
allow cloning into vector pGEX-6P-3 in fusion with the glutathion-
S-transferase (GST) encoding gene.
Forward: 5 0-TGTCCGGCGGGATCCACGCCTGACCTCGCCG-
CCG-3 0
Reverse: 5 0-GCGAAGTTGAGCGGCCGCCAAGCAAGGTTGA-
GTGGG-30
A 2 kb DNA fragment was ampliﬁed by PCR with a Perkin–Elmer
thermal cycler model 2400, from the following PCR mix: 50 ng geno-
mic DNA, 0.5 lM of each primers, 0.2 mM of each deoxynucleoside
triphosphate, 1· polymerase buﬀer, 10% DMSO and 1U DyNAzyme
polymerase (Finnzymes). The program used was 30 cycles of: 94 C
for 1 min, 57 C for 45 s and 72 C for 3 min.
The PCR product was puriﬁed from agarose gel and cloned into the
pGEM-T vector. The plasmid was then digested using BamHI and
NotI and the DNA fragment corresponding to the dras gene was
cloned into the pGEX-6P-3 vector, using T4 DNA ligase. The plasmid
obtained was named pGST-DRAS.
The ampliﬁed dras gene was sequenced using the di-deoxy chain-ter-
mination procedure [19] by Genome Express (Grenoble, France).
2.5. DRAS production and puriﬁcation
E. coli BL21 cells containing pGST-DRAS were grown in 2XYT
medium supplemented with 100 lg/ml ampicillin. Gene expression
was induced by adding IPTG to a ﬁnal concentration of 5 lM when
the absorbance of the culture medium measured at 600 nm reached
0.3. The culture was then continued for 15 h at 18 C. The cells were
harvested by centrifugation (6500 rpm, 15 min, 4 C), and the pellet
was resuspended to a ﬁnal OD600 of 80 in PBS buﬀer (140 mM NaCl,
2.7 mM KCl, 10 mM Na2HPO4, 1.8 mM KH2PO4, pH 7.3). After son-1 http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Protein.
2 http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.ication, the extract was centrifuged (12 500 rpm, 20 min, 4 C) and the
supernatant was harvested for subsequent puriﬁcation. DRAS was
puriﬁed via aﬃnity chromatography of the GST-DRAS fusion protein
using Glutathion-Sepharose-4B support (Amersham Biosciences) as
described previously [5], the only modiﬁcation being the replacement
of the Tris buﬀer by a 50 mM Hepes buﬀer (pH 7.0). The protein con-
tent was determined by the micro Bradford method [20] using the Bio-
Rad reagent and bovine serum albumin as standard.2.6. DRAS characterisation
All assays were performed at 30 C in 50 mM Hepes buﬀer, pH 7.0.
One unit of DRAS corresponds to the amount of enzyme that catalyses
the production of 1 lmole fructose per minute in the assay conditions.
2.6.1. Standard activity determination. The activity of the enzyme
fractions obtained before and after puriﬁcation was determined using
50 g/l sucrose and 0.1 g/l glycogen (G-8751, Sigma Chemical Co.).
Fructose concentration was determined by the dinitrosalycilic acid
method [21] using fructose as standard.
2.6.2. Action on sucrose. The reaction was performed with 100 mM
sucrose and 250 mg/l of pure DRAS. After total sucrose depletion
(24 h), the soluble part of the reaction mixture was submitted to
HPAEC analysis in the conditions described below. In parallel, the
precipitate was separated by centrifugation (7500 rpm, 4 C). Water
insoluble products were then analysed by HPAEC. Insoluble glucan
yield was estimated by diﬀerence between the sucrose consumed and
the amount of glucosyl moieties released or incorporated into soluble
oligosaccharides.
2.6.3. Kinetic studies. Kinetic studies were performed in the pres-
ence of 75 mg/l of puriﬁed DRAS, 5–1000 mM sucrose and 0–30 g/l
of glycogen. The initial rate of fructose release was expressed in lmole
of fructose released per minute and per gram of enzyme. Fructose con-
centrations were determined by HPLC analysis in the conditions de-
scribed below.2.7. Sugar analysis
Monosaccharides and oligosaccharide quantiﬁcation was per-
formed by HPAEC using a 4 · 250 mm Dionex Carbo-pack PA100
column. A gradient of sodium acetate (from 6 to 300 mM in
28 min) in 150 mM NaOH was applied at 1 ml/min ﬂow rate. Detec-
tion was performed using a Dionex ED40 module with a gold work-
ing electrode and a Ag/AgCl pH reference. Quantities of soluble
maltooligosaccharides of DP7-25 were calculated using the linear rela-
tionship existing between the detector response per mole a-1,4-glucan
chains and the degree of polymerisation [22]. The slope coeﬃcients
were determined using maltooligosaccharides of DP comprised be-
tween 1 and 7 as standards, and used for longer compound quantiﬁ-
cation. Amylose chains of DP > 25 were not suﬃciently concentrated
to be quantiﬁed.
The insoluble fraction was dissolved in 1 M KOH to reach 10 g/l.
HPAEC analysis was performed using a 4 · 250 mm Dionex Carbo-
pack PA100 column. The ﬂow rate of NaOH 150 mM was 1.0 ml/
min and an acetate gradient was applied as follows: 0–2 min:
115 mM; 2–12 min: 115–225 mM; 12–47 min: 225–300 mM; 47–
111 min: 300–450 mM; 111–112 min: 450 mM; 112–122 min: 115 mM.3. Results and discussion
3.1. Searching new amylosucrases
Searching the protein databases for ‘‘amylosucrase’’ yielded
6 hits, of which only the enzyme from N. polysaccharea has
been biochemically characterised as amylosucrase [5]. The
other ﬁve enzymes are putative amylosucrases from the gen-
omes of Neisseria meningitidis [16], Pirellula sp. [23], Xantho-
monas campestris [24], Xanthomonas axonopodis [24] and
Caulobacter crescentus [25]. However, when doing a BLAST
search in the genome sequences with the N. polysaccharea
amylosucrase protein sequence, 4 additional hits (fromMagne-
tococcus sp. (genome sequencing project), Methylobacillus ﬂa-
gellatus (genome sequencing project), Synechococcus sp.
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can be considered as putative amylosucrases but were anno-
tated diﬀerently (Table 1). These 9 sequences share between
32% and 48% identity with the AS amino acid sequence.
3.2. Sequence analysis
Amino acid sequence alignment reveals that the genes found
all possess family 13 consensus motifs [26], and the conserved
residues involved in catalysis, conﬁrming that they all belong
to this family (Fig. 1). Sequence comparison of the putative
amylosucrase proteins shows high identity between the two
Neisseria enzymes, but much lower identity for the other pro-
teins (Table 1). However, when concentrating on the B-do-
main, which is known to be involved in substrate and
reaction speciﬁcity in family 13 enzymes, sequence identity
increases signiﬁcantly. For the six best matching proteins a
similar improvement was observed when concentrating on
the B 0-domain, which is partly responsible for the speciﬁcTable 1
Alignment results for amylosucrases, showing the percentage of
identity with N. polysaccharea AS for the whole protein, the B-
domain, and the B 0-domain
Total
protein
B-domain B 0-domain
Neisseria meningitidis 98 98 100
Pirellula sp. 48 59 59
Deinococcus radiodurans 42 53 52
Magnetococcus sp. MC-1 38 52 42
Synechococcus sp. PCC 7002 38 49 40
Methylobacillus ﬂagellatus KT 37 51 42
Xanthomonas campestris 37 52 32
Xanthomonas axonopodis pv. citri 36 50 31
Caulobacter crescentus 32 46 25
Fig. 1. Alignments of the putative amylosucrases in (i) the conserved region
residues involved in the salt bridge observed in the Neisseria polysaccharea
residues involved in the salt-bridge; Blue: residues involved in OB1 (active
secondary sucrose binding site. Bold characters: critical residues involved in
from X. axonopodis, X. campestris and C. crescentus. First line: secondary stpocket design of the AS active site and has been predicted to
play an important role in the polymerisation activity of AS
[8,11]. A more detailed look at the alignments also highlights
residues or sequence fragments suspected to be responsible
for amylosucrase speciﬁcity (Fig. 1). AS residues Asp144 and
Arg509, which form a salt-bridge at the bottom of the active
site pocket and confer to AS its sucrose speciﬁcity, are con-
served in all sequences found.
Additional residues (Asp394, Arg415, Phe436) located in the
B 0-domain of AS are conserved in all the putative amylosuc-
rases. They are involved either in oligosaccharide binding at
the acceptor binding site (OB1), or in sucrose binding at the
secondary sucrose binding site situated on the enzyme surface
[11]. Nevertheless, residues Arg446 and Phe417, which are
involved in the polymerisation speciﬁcity of AS [8,11] and
are located in the B 0-domain, respectively at the acceptor bind-
ing site (OB1) and at the secondary surface oligosaccharide
binding site (OB2), are missing in the BLAST hits from X. axo-
nopodis pv. citri, X. campestris and C. crescentus, while they
are conserved in the six ﬁrst hits, including that from D. radio-
durans. Moreover, the BLAST hit from X. axonopodis pv. citri
is 98.3% identical to the sucrose hydrolase SUH from X. axo-
nopodis pv. glycines which has been recently characterised [27].
Its hydrolytic activity could be related to the absence of these
two residues involved in the transglucosylation mechanism of
AS. Indeed, AS mutants Arg446Ala and Phe417Ala cannot
form insoluble amylose, since their ability to bind and elongate
malltooligosaccharides is strongly reduced [7,8].
These conserved residues involved in sucrose speciﬁcity and
polymerase activity possibly represent a signature sequence of
amylosucrase activity. To conﬁrm this, we cloned locus
NP_294657.1 (dras) from the D. radiodurans genome and ana-
lysed its protein product.s in family 13 enzymes (regions I–IV); (ii) the regions containing the
AS active site; (iii) the B 0-domains of putative amylosucrases. Pink:
site); Red: residues involved in OB2; Green: residues involved in a
the polymerisation reaction in AS and missing in the putative proteins
ructure as determined for AS (L: loop, b: b-sheet).
Table 3
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puriﬁcation
Locus NP_294657.1 (dras) from the D. radiodurans genome
consists of 1935 nucleotides, encoding a 644 amino-acid pro-
tein with a theoretical molecular mass of 71 155 Da. The dras
gene was ampliﬁed by PCR from D. radiodurans genomic
DNA and expressed in E. coli. The insert was sequenced,
and was found to contain two silent mutations due to the
PCR step. In the expression conditions described, 800 units
were obtained per litre of culture. Of the total activity, 90%
was found in the sonication supernatant and the enzyme was
puriﬁed to homogeneity by aﬃnity chromatography. The
molecular mass, calculated from electrophoresis under both
native and denaturing conditions, was 71 ± 2 kDa. Although
the speciﬁc activity of GST-DRAS (4800 U/g) is comparable
to that of GST-AS (4876 U/g), the speciﬁc activity of puriﬁed
DRAS after GST fusion removal (4000 U/g) was 2.4 times
lower than that of AS (9565 U/g) [5]. Since the last puriﬁcation
steps are long (24 h in total), this is probably due to the re-
duced stability of DRAS compared to AS. Indeed, at 30 C,
half-life time of DRAS is 15 h, while it is 21 h for AS.
3.4. DRAS characterisation
The reaction products resulting from DRAS action on su-
crose as sole substrate were characterised and compared to
those obtained with N. polysaccharea AS [1] (Table 2). When
starting with 100 mM sucrose, DRAS and AS products ob-
tained after total sucrose depletion are the same. Two phases
can be distinguished: one is soluble and the other which is
water insoluble, forms a white precipitate. The soluble fraction
contains glucose, soluble maltooligosaccharides, which were
quantiﬁed from DP 2 to 25 and sucrose isomers namely turan-
ose and trehalulose. However, DRAS yields more sucrose iso-
mers than AS, with almost equal amounts of trehalulose and
turanose. Only traces of trehalulose were formed as a side-
product with AS. Thus, DRAS and AS accommodate fructose
diﬀerently in their respective +1 acceptor subsite and DRAS is
clearly less selective towards fructose as acceptor. In addition,
the yield of maltotriose synthesis is lower for DRAS than for
AS. A similar feature was observed for AS mutant Arg226Ala
[8]. The long side chain of residue Arg226 (located at +2 and
+3 subsites of AS) creates a steric hindrance preventing the
eﬃcient binding of maltotriose necessary for an eﬃcient glu-
cosylation of this molecule which accumulates in the medium.
Changing Arg226 for an alanine (in AS) improved the accessi-
bility to the active site pocket and maltotriose elongation [8].
Interestingly, in the DRAS sequence, this arginine is replaced
by a proline that also probably diminishes +2 and +3 subsite
occupancy and facilitates maltotriose elongation. The yieldTable 2
Yields of the products synthesised by DRAS and AS from 100 mM
sucrose
Products DRAS AS
Glucose 9.6 5.4
Maltose 9.3 6.6
Maltotriose 11.0 16.8
Soluble maltooligosaccharides (4 = DP 6 25) 28.8 12
Trehalulose 18.4 2
Turanose 15.1 12.5
Insoluble glucan 7.8 44.7of maltooligosaccharides of DP 4 to 25 synthesised by DRAS
is twice that obtained for AS. It may be due to a lower aﬃnity
for maltooligosaccharide acceptors for DRAS than for AS.
The higher yields of sucrose isomers and maltooligosaccha-
rides observed for DRAS results in the reduced yield of insol-
uble products. The insoluble phase consists of a polydisperse
population of maltooligosaccharides and amylose chains rang-
ing from DP 5 to over 60 (data not shown), resulting from the
non-processive mechanism of polymerisation, as for AS. They
become insoluble when they reach critical size and concentra-
tion which induce their entanglement and precipitation.
3.5. Kinetic studies
The DRAS reaction kinetics using sucrose as substrate was
also compared to that of AS. The initial rate of sucrose con-
sumption does not ﬁt a single Michaelis–Menten equation.
This was also observed for AS [1]. Nevertheless, these proﬁles
can be modelled by two diﬀerent Michaelis–Menten equations
by considering that a break occurred at a critical sucrose con-
centration ([sucrose]crit), which is of 41 mM for DRAS and
20 mM for AS. This enables us to determine two sets of appar-
ent kinetic parameters (Table 3). For sucrose concentrations
higher than [sucrose]crit DRAS and AS eﬃciencies (kcat/Km)
are similar. However a threefold lower value was obtained
for DRAS at low sucrose concentrations. The non-Michaelien
behaviour of AS was suggested to be linked to a secondary su-
crose binding site whose occupation could activate the enzyme
when [sucrose] > [sucrose]crit. Structural analysis of the AS:su-
crose complex indeed revealed a second sucrose binding site
possibly involved in enzyme activation upon sucrose binding
[11]. From the kinetic behaviour of DRAS (comparable to that
of AS), we can assume that DRAS also possesses a second
sucrose binding site. Indeed, all the residues interacting with
sucrose at the secondary sucrose binding site of AS are con-
served in DRAS except for Trp498 in AS, which is replaced
by Phe501. This change could account for a weaker binding
interaction and could explain that activation requires higher
sucrose concentration for DRAS than for AS.
AS was demonstrated to be very eﬃcient to elongate the gly-
cogen branches with a strong increase in sucrose consumption
rate [28]. The eﬀect of glycogen addition on DRAS kinetics
was also investigated. As for AS, the initial rate of fructose re-
lease increases with glycogen concentration, conﬁrming the
activator eﬀect of this glucan on amylosucrases (Fig. 2). For
each glycogen concentration tested, the reaction rate increases
up to an optimal sucrose concentration and then decreasesApparent kinetic parameters of DRAS and AS, determined by ﬁtting
the initial activity measured at variable sucrose concentrations by the
Eadie–Hoftsee representation
Initial [sucrose] DRAS AS
[S] < [S]crit Km, 10 mM Km, 1.9 mM
kcat, 0.82 s
1 kcat, 0.55 s
1
Eﬀ, 84 s1 M1 Eﬀ, 289 s1 M1
[sucrose]crit 41 mM 20 mM
[S] > [S]crit Km, 84 mM Km, 50 mM
kcat, 2.01 s
1 kcat, 1.28 s
1
Eﬀ, 24 s1 M1 Eﬀ, 25 s1 M1
Eﬀ = ratio kcat/Km.
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Fig. 2. Eﬀect of glycogen on the initial rate of fructose release.
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this optimal value, the activator eﬀect of glycogen decreases
more strongly for DRAS than for AS. Unlike AS for which
glycogen has a saturating eﬀect from 10 g/l [28], DRAS is, in
the assay conditions used, increasingly activated when the gly-
cogen concentration increases up to 30 g/l (the highest concen-
tration tested). Moreover, at 100 mM sucrose, a 98-fold
increase of initial rate was observed between 0 and 30 g/l gly-
cogen for AS [28], whereas, for DRAS, only a 57-fold increase
was obtained. This suggests that DRAS has a lower aﬃnity
than AS towards glycogen, which could be related to the re-
duced aﬃnity observed for maltooligosaccharides. Interest-
ingly, Asp413 and Asp427, which interact by hydrogen
bonding to the maltoheptaose bound at OB2 in AS [11], are re-
placed by an alanine and a proline in DRAS. Such a change
may be responsible for weaker glycogen binding at OB2 which
could reduce the overall aﬃnity for glycogen.4. Conclusion
The putative a-amylase gene from D. radiodurans was dem-
onstrated to encode an amylosucrase. All the residues involved
in the sucrose speciﬁcity and the transglucosylation mechanism
of AS are conserved in DRAS, which emphasises their role for
amylosucrase activity. The catalytic properties of DRAS and
AS, in particular in amylose-like polymer formation processes,
are very similar. However, some divergences in the enzymatic
behaviour of these two enzymes were observed, concerning
their regioselectivity towards fructose acceptor, their aﬃnity
for sucrose and maltooligosaccharide acceptors, and their
polymerisation eﬃciency. DRAS 3D-structure resolution is
now necessary to further explain these divergences.
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